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The lepton flavor violating Z' — !> r/i decay is studied in the context of several extended models that 
predict the existence of the new gauge boson named Z' . A calculation of the strength of the lepton 
flavor violating Z' coupling is presented by using the most general renormalizable Lagrangian 
that includes lepton flavor violation. We used the experimental value of the muon magnetic dipole 

■ moment to bound this coupling, from which the Yie{Q,Lij.T^*B,fi,-r) parameter is constrained and it is 
found that Yie{Q.L^^T^*R^J,T) ~ 10~^ for a Z' boson mass of 1.5 TeV. Alongside, we employed the 

■ experimental restrictions over the r — )■ /i7 and r — >■ processes in the context of several 
' models that predict the existence of the Z' gauge boson to bound the mentioned coupling. The 

most restrictive bounds come from the calculation of the three-body decay. For this case, it was 
^ ■ found that the most restrictive result is provided by a vector-like coupling, denoted as |fl^T-|^, in the 

■ context of the Sequential Z model, flnding around 10~^ for a Z' boson mass of 1.5 TeV. We used 
, this information to estimate the branching ratio for the Z' — > r/i decay. According to the analyzed 

■ models the least optimistic result is provided by the Sequential Z model, which is of the order of 

■ 10""^ for a Z' boson mass around 1.5 TeV. 
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. I. INTRODUCTION 



Besides the search for the Higgs boson or the quark-gluon plasma, experiments in the LHC are also dedicated to 
looking for clues on the origin of the masses and extra dimensions [11, |3] ■ Experiments are also focused to finding new 
particles beyond the standard model (SM) such as magnetic monopoles, strangelets, SUSY particles 0-111, etc. In fact, 
the recent results by the CMS collaboration [sl-Q, do not exclude the existence of primed massive gauge bosons {Z' 

■ or W') for a mass above the energy of 1.5 TeV. In particular, the existence of Z' gauge boson is excluded for a mass 
\^ ' below of 1.14 TeV with a 95% confidence level. The existence of the Z' boson is predicted in several extensions of the 

. SM Igl-lisj. The simplest one is that which it simply adds to the SM an extra gauge symmetry group U'{\) [l^ - tT^ . 

■ For the SM, flavor changing neutral currents (FCNC) transitions in the quark sector are allowed, but they are very 
_ suppressed by the GIM mechanism and because they emerge at the one loop level. However, these transitions could 

T-H ■ be enhanced greatly by new physics effects produced by the Z'qiQj couplings where qi and qj are up- or down quarks 
^ ! 0ilip- On the other hand, in the lepton sector, the SM Lagrangian has an exact lepton flavor symmetry. Although 
• ■ experimental data show that this symmetry is not satisfied, since it has already been evidenced in different situations 

■ the neutrino oscillations, in which only the total leptonic number is conserved [l6| . Calculation of transitions between 
H . charged leptons is reasonably simpler than calculations of transitions in the sector of quarks, since the former leads 
- - ■ us without the complications of the CKM elements nor the complications of the QCD elements of matrix. 

Transitions between charged leptons is an important issue since, if transitions between charged leptons occur, it 
will be a clear signal of lepton flavor violation (LEV). In the minimally extended standard model, at which it is added 
right-handed neutrinos, the branching ratio BWr fj^j) goes as mass of the neutrino over the W gauge boson mass 
to the forth power, it results less than 10"^" [I4I which is very far from the present experimental capabilities. This 
value is such that, when compared with the present experimental data bound given in the particle data group [l^, 
namely Br(T — >■ ^j) < 10^^, is not so restrictive as the obtained from the minimally extended SM. In order to make 
the theoretical value of branching ratio consistent with the experimental result it is necessary to go into a th eory 
beyond the SM which account the LEV. There exist several theories beyond the SM that predict LEV [§, H^, Il9j |. 
However, the simplest one is provided by making minimal extensions of the SM [l3 |. 

In this work we calculate a bound for the coupling Z't/j, by using the most general renormalizable lagrangian that 
includes lepton flavor violation mediated by a new neutral massive gauge boson (namely Z' gauge boson) . We bound 
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the mentioned coupling in the spirit of a model independent approach (since no assumptions or extra-parameters 
are required) by means of the current experimental value of the magnetic dipole moment of the /i-lepton and the 
experimental restrictions for the lepton flavor-violating r — /i7 and r — > fifi^fi~ decays. For the r — > u/y and 
r — >■ iJ,fi^fi~ decays transitions, we calculated it by resorting to different grand unification theories (GUT) |12l. fl3|. 
Then we determine bounds for the branching ratio of the process Z' — > r/x in the same context of GUT's used. 



II. BOUNDING THE Z'rfi COUPLING 

In order to calculate the branching ratio of Z' — > r/i decay process, we employ the most general renormalizable 
Lagrangian that includes lepton flavor violation mediated by a new neutral massive gauge boson, coming from any 
extended or grand unification model j2d - [2^ . which can be cast in the following way 

^NC — 



[fn'^i^LM, Pl + ^RUf, Pr) fj + /, ri^lf.n + ^h^n Pr) (2.1) 



where fi is any fermion of the SM, Pl,r. — ^(1 ± 75) are the chiral projectors, and Z'^ is a new neutral massive 
gauge boson predicted by several extensions of the SM [20l - [23| . The ^luIj, ^Rhij parameters represent the strength 
of the Z'lilj coupling, where k is any charged lepton of the SM. In the rest of the paper we will assume that 
^Liiij = ^Lijii and ^Ri-i- = ^Rijii- The Lagrangian in Eq. ()2.1|) includes both flavor-conserving and flavor-violating 
couplings mediated by a Z' gauge boson. This work is oriented to study the impact of lepton flavor- violating couplings 
mediated by a Z' boson in the Z' — Tfj, decay. For this purpose we need to bound the lepton flavor- violating coupling 
Z'rfj,. This task will be realized by using the experimental result of the muon anomalous magnetic dipole moment 
and the experimental restrictions for the lepton flavor-violating r — ^ fij and r — > fifi'^ fj,~ decays. Moreover, in order 
to calculate the branching ratio of the Z' — > r/i process it is necessary to know the Z' total width decay, which mainly 
depends on the Z' — >■ fifi decays. These flavor-conserving couplings are model dependent. 

Here, we only consider the following Z' bosons: the Zg of the sequential Z model, the Zj^jj of the left-right symmetric 
model, the Z^ arising from the breaking of SO{10) — >■ SU{5) x C/(I), the Z^ resulting in Eq — j> 50(IO) x U{1), and 
the Z^ appearing in many superstring- inspired models (2^ . Concerning to the flavor-conserving couplings, ji fl^ . 
whose values are shown in Table |T] for different extended models are related to the ft couplings as ^Lfifi = —92 Qi, 
and ^Rfifi — — 52 where 92 is the gauge coupling of the Z' boson. For the various extended models we are 
interested, the gauge couplings of Z"s are 



32 = -sin 6*1^51 Ag, (2.2) 



where gi — g^/ cos^ 9w- Ag depends of the symmetry breaking pattern being of 0(1) and g is the weak coupling 
constant. In the sequential Z model, the gauge coupling g2 — gi- 



TABLE I: Chiral-diagonal couplings of the extended models. 
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A. Muon anomalous magnetic dipole moment 



The contribution of the Z't\x vertex to the muon anomalous magnetic dipole moment is given through the Feynman 
diagram shown in Fig. [1] 
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FIG. 1: Diagram contributing to the magnetic and electric dipole moments of the h fermion. 



The flavor changing amphtude for the on-shell hh^ vertex can be written as follows: 



M^u{p2)r^u{p,)e*^'{q,X), (2.3) 

where the vertex function is given by 
with 

T^={l" (/^ +lj2)lt.{^ +;/i)7a + m^^7"7^7„ ) (Gyy + GA^J 75) + 4 m^- (2 k^, + p^^ + p2^) {Cv^J + CA^J 75) , (2.5) 

A =(fc2 - ml,) {{k + p, f - m2) ((fc + p2)2 - m]), (2.6) 

where 
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(2.10) 



After using the well known Gordon identities, it is easy to see that there are contributions to the monopole 
[0(9^)7^], the magnetic dipole moment [z (aj/2 m^) cr^^ q"] , and the electric dipole moment (—di 75 0"^;^ '?''). The 
contribution to the monopole is divergent, but we only are interested in the magnetic and electric dipole moments, 
for which the contribution is free of ultraviolet divergences. After some algebra, the form factors associated with the 
electromagnetic dipoles of li can be written as follows: 



2 

Oi = At [(|f^L.yf + l^iffijf )/(a;„x,) - 2^ReinL,j n*^^^^) 9{x,,x,)], (2.11) 



e X 



"3 



4 TT^ mz' 



lminLrjn*j,,^) 9{x^,x,), (2.12) 



1 'l-x-yf 



where 

nx.,x,)^j^dxj^ ^?/(i+,._,p(;+;):^;2(,+^)2_r ^^-^^^ 

g(x.,x,)=ldxl + , I + (2-14) 

In the above expressions the dimensionless variables — mi/mz' and = rrij/mz' have been introduced. 

If we take rrii = m^, and rrij = uieyrn^jmr and after numerical evaluation it can be appreciated that f{x^,Xj) 
is suppressed with respect to g(x^,Xj) for about three orders of magnitude. Consequently, the x'j^f{x^,Xj) term in 
Eq. (12. lip can be neglected, as it is irrelevant compared with x^Xjg{Xfj^, Xj). In particular, the result Xf^x^gixf^^ x^) ~ 
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10 Xfj.Xeg{Xfj_, Xe) holds in the interval 1 TeV < mz' < 3 TeV, thus we can neglect the electron contribution. Therefore, 
we can write only the dominant contribution given by 



2 7r2 



Rci^Lf^T i^Rf,r) 9ix^,, Xr) 



(2.15) 
(2.16) 



The anomalous magnetic moment of the muon is one of the physical observable best measured. We will use the 
experimental uncertainty on this quantity to bound Re(J7L^i- ^^/j^t). We will assume that the one-loop contribution 
of the Z'liT vertex to is less than the experimental uncertainty, which is [isj 



lAa^^f I < 6 X 10" 
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(2.17) 



As lm{flLjiT is concerned, we can use the existing experimental limit on the muon electric dipole moment, 

which is [l8j 



\d^^P\ < 0.1 X lO^i^ecm. 



From expressions given by Eqs. (|2.15p and p.l6p . one can write 



|Re(f]ip.f7k.)l <27r 



|lm(f7i^.f^^,,^,)| <4 7r' 



(2.18) 

(2.19) 
(2.20) 



B. The two-body r — > /17 decay 

The contribution of the flavor-violating Z'r/i vertex to the r /Z7 decay is given through the diagrams shown in 
Fig. [2] Notice that this transition is of dipolar type and is model -dep endent since the coupling Z'lilj depends on 
both, the 32 coupling constant and the chiral couplings Qfj, Q| [^[UllO,!!!]. The corresponding amplitude can be 
reduced to 



7W"(t ^ Ai7) 



»eg2 
647r^m 



FliQl - Q'kK^Lt.r - ^Rf^r) + i^2(Qif^Lpr + QR^R^^r) + {F^{.Ql " Qr) 



X (l^Lpr + ^Rt^r) + F2{QinLfiT " QR^R^iT))l5 



(2.21) 



with 



Fi 



6(Bo(l)-Bo(2)), 



2 1 + 2 Co(l) + ^(So(l) - 5o(2)) 



where Bo{l) = i?o(0, m^, m|,), i?o(2) = Bo{ml,m'^,m'^^,), and Co(l) = Co(m^, 0, 0, to^, to|, , m^), with rrir being the 
mass of the tau lepton. Furthermore, it can be observed that there is only present a magnetic dipole contribution, 
which is finite. Also, the muon mass has been neglected. After squaring the amplitude, one obtains the associated 
branching ratio 



Br(T — >■ fij) 



40967r4 



\Fl{Ql - Q'r) + F2Ql\^\nL^r? + \Fl{Ql - Ql) + F2Q'j,\^\nR^r\ 



rUr 

T7 



(2.22) 



where F,- is the total decay width of the tau lepton. This branching ratio must be less than the experimental constraint 
BrExp(''' ^J'l) < 4.4 X 10~* so this restriction allow us to bound the l^ii^rP and jrii^^T-P parameters. 



AM) r^^^^ M<i\ 





T Z' 11 T Z' H T Z' 11 

FIG. 2: Feynman diagrams contributing to the lepton flavor-violating t ^'^ decay. 




FIG. 3: Feynman diagram corresponding to the r — > /if^^ j-i decay. 

C. The three-body r — 5- ^/i^ jj.^ decay 

We also can compute the contribution of the flavor- violating Z'rfj, vertex to the r — > fifi^ ^~ decay (see Fig.|3l). Since 
the three-body decay of the tau lepton comes from a tree-level Feynman diagram we only present their corresponding 
branching ratio 

2 

Br{T ^ = ^^(/JiCmzOdQif^L^rP + m^R^.r?) + h2{mz.){\Ql^R^r? + m^L^.r?)) (2.23) 



where 



/■I 2x —\ 

= i '^" (.-l + m|,/m^) (^''^"'^^")- 

The branching ratio computed in Eq. (12.23^ must be less than the corresponding experimental restriction to the 
process t — j> BrExp(''' MM^/^ ) < 2.1 x 10~^ [l^, which allow us to get a bound on the flavor-violating 

l^Lfirl'^ and |ri_R;^Tp parameters. 

For a Z' boson mass ranging in the interval 1 TeV < niz' < 2 TeV the /12 (toz' ) function is suppressed with respect to 
the h2{mz>) function about six orders of magnitude. Thus, the interference term, h2{mz'){\Q1^Rfj,T\^ + IQu^Lfirl'^), 
can be neglected, which simplifies the calculation of irii^^rP and \^r^t\'^ parameters. Therefore, the Eq. (I2.23P 
becomes 

2 

Br{T ^ fifi+fi-) = -^h^imz>)i\QinL,r\^ + IQ'h.^R.rl') (2.24) 



III. NUMERICAL RESULTS AND DISCUSSION 



Let us now introduce the numerical computations for different cases in which we can bound the Re(r2L^r^^Jj^T-), 
I^^L/jTp, l^Rfirl^, and I^Il/jtP + |f^fl/iTp parameters, which represent the strength of the Z'r/i coupHng. We use the 
most restrictive bounds to predict the branching ratio of the Z' — > r/i decay in the context of various extended models 
mentioned above. 
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FIG. 4: Behavior of Re(nLMTf^/{pT) ^ a- function of the Z' boson mass. 

A. Bound according to the muon anomalous magnetic dipole moment result 

From the experimental uncertainty of the anomalous magnetic dipole moment measurement and using Eq. ()2.19|) we 
bound the flavor- violating Re(f2Lprf^/{^tT-) parameter as a function of the Z' boson mass. In Fig. 2] we can appreciate 
the behavior of the maximum of Re(i7i^T-r2^^^) as a function of the Z' boson mass. Notice that the growth ranges 
from 10"3 to 10^2 foj. ^ z' mass interval 1 TeV < mz' < 2 TeV. 

As to the flavor- violating Im(r2i^T- $7^^^) parameter concerns, which is computed from the experimental limit on 
the muon electric dipole moment and using Eq. (|2.20p . gives a rather bad constraint since its least value is of the 
order of unity for a Z' mass interval 1 TeV < mz' < 2 TeV. 




B. Bounds according to the two and three body decays 

1. Vector-like coupling 

As to the two-body r — ^ fi"f decay concerns, considering a vector-like coupling implies that flLp,T = ^Rp,T, for 
simplicity, in this case we define rii^^r = f^/^r- Solving for |ri^r|^ from Eq. (I2.22p we can write the following inequality 



4096^ BrExp(r->/.7) 



The graph in Fig. [S] shows the behavior of the maximum of |ri^Tp parameter provided by the inequality in Eq. (13.11) . 
We observe that the sequential Z model offers the most restrictive constraint, which ranges from 10~^ to 1 in the Z' 
boson mass interval 1 TeV < niz' < 2 TeV. The other models offer more relaxed bounds. 

In relation to the three-body t decay, taking a vector-like Z' boson and after solving for the jfi^r 

parameter in Eq. (|2.24p we reach to the following inequality 



2 



lo 1 2 ^ 3847r'^ BrExp(T /j/i+a^ ) , . 

' 9liQf + Qn')rnr h,{mz.) ' ^'''^ 

In Fig.[n]it can be appreciated the maximum of the |r2^Tp parameter derived from Eq. p.4p . We note that its behavior 
is monotone increasing for all models analyzed. Let us emphasize that the sequential model gives the most restrictive 
constraint, which is about three orders of magnitude less than the respective previous bound derived from the t — >■ /i7 
decay. The strength of the |ri^rP parameter varies from 10^"' to 10"'^ for a Z' boson mass within the range 1 TeV 
< TOz' < 2 TeV. 
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FIG. 5: Behavior of jn^rl'^ as a function of the Z' boson mass. This graph corresponds to the bound obtained from the r — >■ /x7 
decay. 
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FIG. 6: Behavior of |f2,iTp as a function of the Z' boson mass. This graph corresponds to the bound obtained from the 
T — > fifj,'^ decay. 



2. Maximal parity violation coupling 



Returning to the case of the r — >■ fij decay, considering a vector-axial coupling, for simplicity, we take Qliit — 0. 
Solving for |f2_R;irP from Eq. (j2.22|) we can write the following inequality 



^RilT I < 



2 ^ 409671^ BrExp(r ^ M7) 



agi mr\F,iQ%-Ql) + F2QH\ 



(3.3) 



The graph in Fig.[7]shows the behavior of the maximum of |ri_R^rP parameter provided by the inequality in Eq. 
We observe that the sequential Z model offers the most restrictive constraint, which ranges from 10^^ to 1 in the Z' 
boson mass interval 1 TeV < mz' < 2 TeV. The other models offer more relaxed bounds. 

In relation to the three-body r nfl^ fx~ decay, taking a vector-axial coupling and after solving for the |rii?^Tp 
parameter in Eq. I|2.24l) we reach to the following inequality 



2 3847r-^ BrExp(T ^ MM+A*") 



glQ'j^ mr hi{mz') 



(3.4) 



In Fig. [5] we show the maximum of the |ri^rP parameter derived from the inequality in Eq. (j3.4l) . We note that 



8 



10 



10" 



3 _ Zli 



10" 



10" 



1000 1250 1500 1750 
rnz. [GeV] 



2000 



FIG. 7: Behavior of inK^rl^ as a function of the Z' boson mass. This graph corresponds to the bound obtained from the 
r — >■ decay. 

its behavior is monotone increasing for all models analyzed. Again the sequential model gives the most restrictive 
constraint, which is about two orders of magnitude less than the respective previous bound derived from the t — >■ /i7 
decay. The strength of the |ri^rP parameter varies from 10^'^ to 10^^ for a Z' boson mass within the range 1 TeV 
< TOz' < 2 TeV. 
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FIG. 8: Behavior of |r2_R^Tp as a function of the Z' boson mass. This graph corresponds to the bound obtained from the 
T — >■ fifj,^ decay. 



General coupling 



Here we analyze the most general bound, |rii^T-P + |^^i?/iTp, which can be constrained from the r — >■ fij and 
T — > ^fjL^ ^~ decays. Notice that If^L^rP + |^i?/jrP parameter can only be obtained in this particular combination 
for the gauge boson derived from the model, since the ^| diagonal couplings satisfy the special relation 

\Ql\ = \Qr\- 

Regarding the two-body r /jj decay, from Eq. (12.22^ we can write the following inequality 



\n 



LflT 



2 ^ lo |2 ^ 4096^4 BrE.p(T ^ ^7) 



agl |2Fi+F2|2|Qi|2- 



(3.5) 



The graph in Fig. 1^] shows the behavior of the maximum of |ripr |^ parameter provided by the inequality in Eq. (13.5 
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The intensity of the IflLprP + |f^7?,/^Tp parameter ranges from 1 to 10 in the Z' boson mass interval 1 TeV < mz' < 
2 TcV. 
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FIG. 9: Behavior of |f2_L^T-P + ISlfl^Tp as a function of the Z' boson mass. This graph corresponds to the bound obtained from 
the T ^ fij decay. 

In relation to the three-body r — > decay, after solving for the ir^L^rP + If^fl/irp parameter in Eq. (|2.24p we 

can write the following inequality 



L)it\ 



2 3847r3 BrExp(T ^ ^^^J-^^i~) 



hi{mz') 



(3.6) 



In Fig. [TU]it can be appreciated the maximum of the |ri^r P parameter as a function of the Z' boson mass. We note 
that its behavior is monotone increasing for all models analyzed. The strength of the parameter varies from 

10""^ to 10~^ for a Z' boson mass within the range 1 TeV < mz' < 2 TeV. Let us emphasize that this constraint is 
about three orders of magnitude less than the respective previous bound derived from the r — > fij decay. 
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FIG. 10: Behavior of |Ol^tP + \^B.fiT\^ as a function of the Z' boson mass. This graph corresponds to the bound obtained 
from the t — > ixjjf^ ijT decay. 
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C. The branching ratio of the Z' r/i process 



In order to make predictions, we resort to the bounds obtained from the previous analysis. As discussed above, we 
are interested in studying the Z' — >■ r/i decay, whose branching ratio can be written as 



Br(Z' T/i) 



1 mz' 
24^ IV 




1/2 



X (|r!i^.p + |r!i^^.|2) + i2- 



(3.7) 



where Tz' is the Z' total decay width. On account Tz' we include the total possible flavor-conserving and flavor- 
violating decay modes [13, [3], namely ^ei^e, t'/ji^^, i^ri^rj ee, /i/x, rf, mm, cc, tt, dd, ss, bb, uc + uc, ic + tc, and 
ffi + Tp,. To compute the branching ratios, we will use the most restrictive bounds for the jr^i^T-p, IfJ^j^^p^ and 
I^^L^Tp + If^fl^rP parameters. 

In Fig.[Tl]we show the branching ratio for the Z' Tfi decay in the context of the sequential Z model, the left-right 
symmetric model, the 50(10) SU{5) x U{1) model, and the superstring-inspired models in which Eg breaks to a 
rank-5 group [H, [13]. From this figure, it is more feasible to observe lepton flavor violation for a gauge boson, 
since the related branching ratio can be as higher as 2 x 10~^, while the more restrictive branching ratio corresponds 
to the sequential model, in which its strength can be as higher as 1.47 x 10"^. 
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FIG. 11: The branching ratio for the Z' — r/i as function of the Z' boson mass. This graph corresponds to a vector-like Z' jir 
coupling. 

The graph in the Fig. [T2l shows the branching ratio for the Z' — )• decay in the context of the sequential Z model, 
the left-right symmetric model, the iS'O(lO) -> SU{5) x U{1) model, and the superstring-inspired models in which 
Eq breaks to a rank-5 group [12, [13 ■ From this graph, again is more feasible to observe lepton flavor violation for a 
Zjj gauge boson, since the related branching ratio can be as higher as 2 x 10~^. However, we can observe that the 
branching ratio for the Z^ gauge boson has a similar strength, which make difficult to say, from a experimental point 
of view, to what Z' model corresponds. In contrast, the more restrictive bound for Br(Z' — > Tfj.) corresponds to the 
sequential model, in which the respective numerical value can be as higher as 1.72 x 10^2_ 

In F ig. [T^ we show the branching ratio for the Z' Tfi decay in the context of the Eq 50(10) x U{1) 
model [I2I, (24!|. From this figure, we observe that the branching ratio can be as higher as 2.37 x 10~^. This is the 
more intense branching ratio for all models studied, which implies that lepton flavor violation for a Z' gauge boson 
in the context of the Eg — > 50(10) x U{1) model has high probability of being observed. 



IV. FINAL REMARKS 



The current experimental data by the CMS collaboration evidence the possibility of the existence of the Z' gauge 
boson which is predicted in several theories. Whether this boson exits, it could give a solution of the disagreement 
between the experimental results and the corresponding predicted by the SM on lepton flavor violating transitions. 



11 



10" 



10" 



It" 



N lo- 
rn 

10" 



Zlr 

z.. 



10" 

1000 1250 1500 1750 2000 

[GeV] 

FIG. 12: The branching ratio for the Z' as function of the Z' boson mass. This graph corresponds to a vector-axial Z' ^lt 

couphng. 

25 



20 

O 

R 15 

T 

N 

m 



10 





1000 1250 1500 1750 2000 
mz. [GeV] 

FIG. 13: The branching ratio for the Z' — >■ r/i as function of the Z' boson mass. This graph corresponds to a Z^ gauge boson. 



In this work we employed the most general renormalizable Lagrangian that includes lepton flavor violation mediated 
by a new neutral massive gauge boson to bound the Z'r/i coupling in the spirit of a mo del- independent approach. 
We used the experimental uncertainty of the muon magnetic dipole moment, which is measured with great precision, 
to obtain the maximum of Re(r2i^T-r2|j^^) as a function of the Z' boson mass, which ranges from 10^"^ to 10^^ for 
1 TeV < mz' < 2 TeV. Additionally, we also perform a calculation of the r — > fij and t — > fifi^ ii^ transitions 
and use their respective experimental restrictions in order to bound the Z't/i coupling. Specifically, we compute 
the maximum of the l^Lfirl'^, l^R.firl'^, and ir^L^rP + |^^_R/irP parameters as a function of the Z' boson mass. We 
study three different cases: vector-like coupling, vector-axial coupling, and general coupling. We found that the most 
restrictive constraints corresponds to that coming from the r iifi^^~ decay. From this decay, the most restrictive 
bound corresponds to the vector-like coupling, which is determined in the context of the sequential Z model, where 
irj^^P ranges from 10"'' to 10"^ foj. i XeV < mz' < 2 TeV. 

To calculate the Z' — >■ /ir branching ratio we employ the most restrictive bounds for the l^Lf^rl'^, l^Rfj.rl'^, and 
l^Lfirl'^ + |^^/?,/jt|^ parameters. Among the analyzed models {Zs, Zljj, Z^, Z^^ and Z,,) we found that the most 
restrictive branching ratio corresponds to the Sequential model in which Bi{Z' /xr) varies from lO^'^ to 10~^ for a 
Z' boson mass in the interval 1 TeV < mz' < 2 TeV. 

Surprisingly the most restrictive values for Br{Z' — > ryit) are of the order of 10""^, in a broad range of the Z' gauge 
boson mass studied. This relaxed bound enables the possibility of LFV being observed by Z' mediated processes. 
Our results show that current experimental constraints on lepton flavor violation restrict weakly this phenomenon 
mediated by an extra Z gauge boson. 
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